Due to increasing requirements of water resources as a result of the rapid growth of the population and booming socio-economy in the Pearl River Delta (PRD) region, water resources in the East River basin have been highly developed and heavily committed for a variety of uses, such as water supply, hydropower, navigation, irrigation, and suppression of seawater invasion (Chen et al. ) . In recent years, the East River has provided the water supply of about 80% of Hong Kong's annual water demands (Chen ; Wong et al. ) . In this sense, the availability and vulnerability of the East River water resources systems will be of great importance for sustainable social and economic development in the PRD, and also for sustainable water supply for large cities, such as Hong Kong, Macau, and so forth. However, the hydrological regimes of the East River are heavily affected by the river channel changes due to downcutting processes of the riverbed.
Booming construction industry is leading to a tremendous demand for building materials. One of the biggest consequences of this boom is the serious downcutting of riverbeds, which highly influences the hydrological process.
The downcutting of riverbeds is reported in many regions.
In 
Changes in geometric properties
Morphological changes in the riverbed at the Longchuan station are illustrated in Figure 10 . As shown in Figure 1 , the Longchuan station is upstream of the other three hydrological stations. It can be seen from Figure 10 that parts of the riverbed at the Longchuan station are undergoing downcutting. However, the magnitude of downcutting is not At the Lingxia station, however, the bedform morphology was subjected to slight variations ( Figure 12 ). The geometric shapes of the river channel were relatively consistent and no evident changes were observed. However, significant modifications in the bedform morphology were found for the cross section at the Boluo station ( Figure 13 ).
Moreover, changes in the riverbed morphology were obvious in low flow periods, e.g., March and April. The riverbed morphology changes in high flow periods but are not shown here due to the lack of data. Generally, larger changes in the riverbed should occur in high flow periods due to significant scouring by the stronger hydrodynamic energy of flood waters. However, in this case, the riverbed morphology was subjected to considerably large downcutting in the low flow season. The inset plot of Figure 13 shows that abrupt deepening of the riverbed occurred after about the early 1990s. Possible causes behind the changes in the riverbed morphology and the likely linkage between altered stage versus flow relation and riverbed morphology will be discussed in the following section.
DISCUSSION
The variations of hydrological process are the complex results of anthropologic activities and climate change. 
